Ce4 


THE JOURNAL /OF CHEMICAL PHYSICS VOLUME 11, NUMBER 12 DECEMBER, 1943 


CONTENTS 
JANUARY, 1943 
Raman Spectra of Hydrocarbons. I. 1-Octene, cis+trans 2-Octene, trans-3-Octene, trans-4- 
Octene, 4-Octyne, and 1-Octyne ............ Forrest F, CLEVELAND 1 
Activation Energy of the Reaction CH;+HBr=CH,.+Br and the Carbon-Hydrogen Bond 
Strength in Methane. ...... HOLGER C. ANDERSEN AND G. B. KISTIAKOWSKY 6 
Exchange of Radioactive Silver and Bromide with Silver Bromide Suspensions. . A. LANGER 11 
Specific Heat of Pure Iron at Low Temperatures. ..........44-. K. K. KELLEY 16 


Conductance of Aqueous Solutions of Potassium Bromide at Temperatures from 15° to 45°C, 
and the Limiting Mobility of Bromide Ion . . . H. E. GunninG anp A. R. Gorpon 18 


Phosphorescence of Adsorbed Trypaflavine and Its Quenching by Oxygen. ........ 
Asymmetric Rotor. I. Calculation and Symmetry Classification of Energy Levels. ..... . 
GILBERT W. KiNG, R. M. Hatner, AND Paut C. Cross 27 
Letter to the Editor: 


Steric Strains and the Anomalous Base Strengths of the Methylamines ........++6-s 
HERBERT C. BROWN AND HERMAN BARTHOLOMAY, JR. 43 


FEBRUARY, 1943 


Theory of Molecular Size Distribution and Gel Formation in Branched-Chain Polymers . . 


one Direct Experimental Determination of the Electron Affinity of Chlorine. ......... 
KENNETH JAMES McCCALLUM AND JosepH E. Mayer 56 | 
" Relation Between (-Potential and the Electrical Capacity of the Double Layer. ....... | 
W. G. Eversote aNp CuarLes R. Estee 63 | 
ent Statistical Lengths of Rubber-Like Hydrocarbon Molecules. .... . FREDERICK T. WALL 67 | 
sa Variation in the Structure of Water in Ionic Solutions. II. ........ G. W. Stewart 72 | 
. of Stability and Structure of Burner Flames. . . . BERNARD LEWIS AND GUENTHER VON ELBE 75 
Marcu, 1943 | 
Vibrational Frequencies of the Isotopic Water Molecules; Equilibria with the Isotopic Hy- | 
1.00 Surface Recombination of H Atoms and OH Radicals ........... W. V. Smita 110 | 
Mechanical Properties of Polymeric Materials. .............050588588088 
Diffusion of Air Through Monel Metal. ...... H. S. CoLeMAN AND H. L. YEAGLEY 135 
90.00 Note Concerning /-Type Doubling in Linear Polyatomic Molecules. ...........- 
HARALD H. NIELSEN AND WAVE H. SHAFFER 140 
Crystal Structure of Gadolinium Formate, Gd(OOCH);. ............ A. Passt 145 
Electrostatic Influence of Substituents on Reaction Rates. IV. 
a. Statistical Mechanics of Binary Mixtures. .............4.246+. F. KorrLer 153 
on hae Letter to the Editor: 


Electrical Capacity of the Double Layer ...... W. G. EVERSOLE AND CHARLES R. EsTEE 156 


| 


Ch Keh 
| 
| 


iv 


CONTENTS 


APRIL, 1943 


Average H—H, Repulsive Potential from Collision Cross Section Measurements. . I. AMDUR 
Vibration-Rotation Energies of the Linear X-Y-Z Type Molecule . . . . ALvIN H. NIELSEN 
Quenching of Cadmium Resonance Radiation (3261A) by Hydrocarbons and Other Gases. . 
E. W. R. STEAcIE AND D., J. LERoy 
Transference Numbers of Potassium Bromide in Aqueous Solution at25°C ......... 
A. G. KEENAN AND A. R. GORDON 
Influence of Hindered Molecular Rotation on the Dielectric Constants of Water, Alcohols, and 
Other Polar Liquids. .......... GERALD OsTER AND JOHN G. KIRKWOOD 
Diffraction of X-Rays by Sodium Stearate at Room Temperature. ...........-. 
ee James W. McBain, ALEXANDER DE BRETTEVILLE, JR., AND SYDNEY Ross 
Detection of an Intermediate Step in the Autoxidation of Hydroquinone. Aerial Fogging of 


Photographic Emulsions. eee T. H. JAMEs 
Quantum Yield of Diacetyl Fluorescence. ....... G. H. Atmy AND P. R. GILLETTE 
Electrical Conductivity of Lead Chromate. . .... THEODORE WILLIAM LASHOF 
Distance Correlations and Bose-Einstein Condensation. ..........-. F. Lonpon 
Letters to the Editor: 

Inhibitory Effect of Iodine on the Photolysis of Gaseous Hydrogen Iodide .........4.-. 

RICHARD A. OGG, JR., AND RUSSELL R. WILLIAMS, JR. 214 
Energy Relations in Film Penetration. ........... JAcK SCHUBERT AND G. E. Boyp 215 
May, 1943 
Sorption of NH; on Montmorillonitic Clay... I. CORNET 
Raman Spectra of Hydrocarbons. II. 2-Methyl-1-Heptene and 6-Methyl-1-Heptene. . . . . 


Infra-Red and Raman Spectra of Polyatomic Molecules. XIX. Acetaldehyde and Acetalde- 


Structure of the Protein Molecule. ............2.2.2428- D. G. DERVICHIAN 
Letter to the Editor: 


Thermal Hydrogen-Oxygen Reaction; Measurements in Large Vessels. .......+.++5s 


JuNE, 1943 


Infra-Red Absorption Spectrum and Configuration of Cyclohexane . . RoBert S. RASMUSSEN 
Determination of Chlorine Vibrations in Dichlorobenzenes from Intensities and Polarizations 
of Their Raman Lines. ........... GERTRUD NORDHEIM AND H. SPONER 
Optical Sensitizing of Silver Halides by Dyes. IV. The Optical Sensitizing Properties of Fluo- 
rescein Dyes in Relation to Their Spectral Absorption and Constitution. ...... 
S. E. SHEPPARD, R. H. LAMBERT, AND R. D. WALKER 
Transmission Coefficient in the Theory of Absolute Reaction Rates. ........... 
Theory of Dissolution of Gels . . . . ARTHUR TOBOLSKY 
Application of Group Theory to Isomerism in General. ......... TERRELL L. 
On the Kinetics of Copolymerization. ....... HERMAN BRANSON AND ROBERT SIMHA 
Interaction of the van der Waals Type Between Three Atoms. ...........4446. 
B. M. AxILrop AND E. TELLER 


157 
160 


164 
172 
175 
179 
183 
188 


196 
203 


217 
227 


230 
236 


249 


253 


263 


276 
290 
294 
297 


299 


| 


CONTENTS 


Jury, 1943 


Raman Spectra of Hydrocarbons. III. Diisobutylene, Cyclohexene, and Dipentene. .... . 


Low Velocity Scattering of Ht and H;+ in Hydrogen. eee 
a. J. H. Smwons, C. M. Fontana, E. E. Muscuatirz, Jr., AND S. R. JACKSON 
Low Velocity Scattering of H.* in Hydrogen. The Determination of Neutralization. .... . 
J. H. Stons, C. M. Fontana, H. T. Francis, AND L. G. UNGER 
Scattering of Low Velocity Hydrogen Ions in Water Vapor. ...........4446-. 
eae J. H. Stmons, H. T. Francis, E. E. Muscuuitz, Jr., AnD G, C. FRYBERG 


Scattering of Low Velocity HydrogenIonsinHelium. ...........6.5658588. 
J. H. Stmons, E. E. Muscu.itz, Jr., AND L. G. UNGER 


Infra-Red Absorption of Pyridine Vapor. . JoHN TURKEVICH AND PETER COOPER STEVENSON 


Structure of Liquid Mercury. ........... J. A. CAMPBELL AND J. H. HILDEBRAND 
Structure of Liquid Xenon. ............ J. A. CAMPBELL AND J. H. HILDEBRAND 
Photographic Development as a Catalyzed, Heterogeneous Reaction. .... . T. H. JAmMes 
Letter to the Editor: 


Investigation of the Mechanism of Chemical Reactions with Heavy Oxygen. .......... 
re ea oe A. E. Bropsky, N. I. DepussENKo, I. A. MAKOLKIN, AND G. P. MIKLUKHIN 342 


AvucustT, 1943 


Partition Function for Liquids from the Harmonic Oscillator Model. ........... 
Specific Heats of Carbon Tetrafluoride from Supersonic Measurements. . WALTER H. Byers 
Structure of Liquid Carbon Tetrachloride. ........ E. E. Bray Anp N. S. GINGRICH 
Magnetic Susceptibilities of Metals Dissolved in Liquid Ammonia. ............ 
Infra-Red and Raman Spectra of Polyatomic Molecules. XVIII. Trideuteronitromethane. . . 


Infra-Red and Raman Spectra of Polyatomic Molecules. XX. Cyclobutane . THomas P. WILSON 


Some Remarks on the Kinetics of Vinyl Derivative Polymerization. .........4... 
J. ABERE, G. GOLDFINGER, H. MARK, AND H. Narpus 
Kinetic Theory of Rubber. .............. F. C. AuLuCK AND D. S. KoTHARI 


Letter to the Editor: 
Gel Formation in Vinyl-Divinyl Copolymers. .... . W. H. STOCKMAYER AND HOMER JAcoBSON 393 


SEPTEMBER, 1943 


Equilibrium in Hydrogen-Water Systems Containing Tritium. ............44.. 
Use of the Exchange Between Carbon Dioxide, Carbonic Acid, Bicarbonate Ion, and Water 
for Isotopic Concentration. ........ ALLEN F. AND Haroip C. UREY 
Photographic Latent Image. I. Lattice Energy and Related Quantities for a Hypothetical Silver 
Bromide Crystal Having the Cubic ZnS Type of Structure . . Maurice L. HuGGIns 
Photographic Latent Image. II. Outline of the Theory ....... Maurice L: HuGcins 
X-Ray Diffraction Investigation of Sodium Stearate from Room Temperature to the Melting 
A. DE BRETTEVILLE, JR., AND J. W. McBaIN 


Letters to the Editor: 
Absolute Method for the Determination of the Area of a Fine Crystalline Powder. ........ 
New Adsorption Isotherm Which is Valid over a Very Wide Range of Pressure. ......... 
Adsorpticn Method for the Determination of the Area of a Solid Without the Assumption of a Mo- 
lecular Area, and the Area Occupied by Nitrogen Molecules on the Surfaces of Solids. . . . 
Configuration of 1,3-Butadiene . R. S. RASMUSSEN, D. D. TUNNICLIFF, AND R. ROBERT BRATTAIN 432 


301 
307 
312 
316 
322 
328 
330 


334 
338 


343 
348 
351 
354 


361 
369 


379 
387 


395 


403 


412 
419 


426 


| 
| 
| 
| 
| 
| 
| 
| 


CONTENTS 


OcToBER, 1943 


Atomic and Electronic Distributions in Liquid Nitrogen, Nitric Oxide, and Nitrous Oxide. . 
Magnetic Susceptibility of Oxygen and Nitric Oxide at Low Field Strengths. ........ 
Depolarization Studies of Raman Lines. A Simplified 
Raman Spectra of Acetylenes. VII. Symmetrical-Top Acetylenes ..........+446-. 
Forrest F, CLEVELAND AND M. J. Murray 
Theory of the Elastic Properties of Rubber . . . . HuBert M. JAMES AND EUGENE GUTH 
Frequency Spectrum of Crystalline Solids. II. General Theory and Applications to Simple Cubic 


Letters to the Editor: 
Statistical Mechanics of Binary Mixtures. ............ T. ALFREY AND H. MarK 496 


Crystal Structure of Silver Oxalate. x. 
Kinetics of the Oxidation of Isopropyl Alcohol by Chromic Acid. ..........%84.4+5 
Statistical Mechanics of Cross-Linked Polymer Networks. I. Rubberlike Elasticity. ..... 
Statistical Mechanics of Cross-Linked Polymer Networks. II. Swelling. .......... 
Statistical Thermodynamics of Rubber. IIT... .......... FREDERICK T. WALL 


Letters to the Editor: 


Statistical Treatment of Imperfectly Flexible Chains . . . Hupert M. JAMES AND EuGENE GutH 531 
Application of Polya’s Theorem to Optical, Geometrical, and Structural Isomerism. ....... 
Potential Barriers in Ethyl Alcohol and the Equilibrium in the Reaction CoH,:+H20@C:H;OH. . . 
Joun G. Aston, GEorGE J. Szasz, AND SAuL IssEROW 532 


DECEMBER, 1943 


Absorption Spectra of Some Organic Solutions in the Vacuum Ultraviolet ......... 
J. R. Pratt, I. Rusorr,-anp H. B. KLEVENS 
Electrostatic Contribution to Hindered Rotation in Certain Ions and Dipolar Ions in Solution. 
Electrostatic Contribution to Hindered Rotation in Certain Ions and Dipolar Ions in Solution. 
Attainment of Thermal Equilibrium Between a Gas and a Hot Surface . . . Paut M. Doty 


- Letters to the Editor: 


Extension of the Attractive Energy of a Solid into an Adjacent Liquid or Film and the Decrease of 
Energy with Distance ............ WILLIAM D. HARKINS AND GEORGE JuRA 560 

Relationship Between the Energy of Adsorption of a Vapor on a Solid and of Immersion of the Solid 


Analytic Subject Indexto Volume ll. ........2.2... 


435 


521 
527 


535 
545 


552 
557 


vi 
= | 
442 
446 
450 
455 
| 
NOVEMBER, 1943 
499 
506 
512 
563 
566 
ili 


| 


